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(Galileo) ^IJU. ^Uit jy j^>^ jU-^ ^' 4J>U. 

J3 (^SU: ^ i(Santorio) jjj^L^ 
^l^j ji-Jll (joiLii] jl ^1 o-^ (Castelli) in\£ 

-oY) ^niT ^L_c ^ cjjLJI (Torrricelli) ^Ij ^.fjjj 



^^^j_jJl J t^U Cj\ J 0 3j1j.j>iJ1 CjLjvjjJ 4jj.-^_tla] 1 J ^-j-aj-lH 

jljj-ajI ^LL^j;^! Liiliit L^LAjLj ^L^ ^^^1 
JjlJj ^\A-\y) ^)^A^ ^[sL (Edmund Halley) 

(>LiJI oj-^l J>L^ L«l .(^)(^^ -ol-or) j^nil ^1 

JU-JV ^Ju?e— Lt-ul (JLiit ^L-t-t-u ^U-£ i4_jjjj^t 3jLSJt Jjj 

^ A^y^ (^u!t) ) ^0) ^WA^ ^Ll ^ (John Hemmer) ju^^ 

^Lc ^^J-^ Mf r ^_^L^ 4_4:>.LL<3 4-Li:?e_A (^^^Jj ^ujJ 

juu (Atkinson) ^j-llJ<oT ^jSL^a U-^ ^ I >c. JL^ ^ 
J 6-^ (-^^ Yo^-oo) Al ♦ ^L_c ^ juj itLj iLiili 

^ Mf r ^-j-uLjJI ^j^-SJt Lol ♦ 4-_4_ijj^^>ij jLLs-^l 4_Lajj^j>. 



(1) Critchfield, H. J., 1966, General climatology, Printice hall. 
New Jersy. p. 13. 

(2) Mather, J. R. 1974: Climatology, fundamentals and apphca- 
tion, Mc-Grw-Hill. p.27. 



JJl^ jIj JLiit Ls^^ iC^VT 4jui^ ^1 ^LlJI ^ ^J^l 

^j-A JJl^ J jU>tj| ^1 ciJJi (^^! Jl^j *J-*^ ^L-oit (jj-SJt 

-^0) ^Ul^ ^^L-c J>LJw (Adolphe Quetelet) c^JL-b^.^ 
^Lc J-j ^ Kj \ ) cJiu-isj ^j-c SjL_i_c j-Aj Y"l"l 

j-ujlj Y'\^-'\A) AoY ^Lc ^ (jy^ 2 j^^tSUI 

J S J ♦ WjJJ ' ^ ^ L)-^ ^ J O ^ ^ i ^ 3^ (JojlS-Ls cliJ tj^ i*. 

olUrnjiXI c_jL-a^ (Lorin Blodget) cic^jlL Cj^^ ^lUlml 
J>LJw ^ jlJ^j .(^)(^^ YVl-Vr) ^^UOV j^L^ ^^jSl^ij^'^l 

jLuDjVI CjLcJlj>. ^j-^ JJl-C ^Lujjj ^j^-SJI 1 JlA ( h < ^ 1 ? <s 



(4) Mather, 1974, p.33. 



^jjii^l 3jLSJI Lt-t-uT 4 ^t^ ? c ^tj^l ^_^Lij 

^L_c ^ (World Meteorological Organization) 4_jJjjJt 

dJUb Li>j._L-c. (jj^ ^LitJt ^tj-^f L>^^^ lt^ ^j-H-^ Jl-cL 

*(Lf>^' >^ t'tj-^t U>^t 

1 Sj.-p-^t jijj^t J!>L>. (JjjJt idUj 



(5) Linacare, E., 1992: Climate data and resources a reference 
and guide, Routledge, London, p.7. 



2lsLXJI lIUjl^j .^^iilit ^<^LtJI L^^iitJ LliJjL£j r^l^Vt 
1j (^jJt - (j^Liit cIo^LlH ^:L^tjJ dlMxi * JjJlII ^lut 

^ L<^L.LJU S-^lum 4_p.LLXt j^-^Li^tU 4-jJwLLXI oLl^I jjM 

(jji^ jl Sjtj.:>iit L^W*^^^ jlU a\1 t Cbtj.-jjLlIt ^^^-L^j-A 

(Temporal and spatial variations 4jjjju-a]t S-uj^t 4£JUJlt 
L5 of rainfall in northweat of Saudi Arabia) 

U-Lt-LrjLLJ I ) 

j-^-jSE^ CtA3 4-p^LlI»I CjLjLuJI Cj^ljSE_i_u j^^J-C. iSj^ I J <^ <t ^ 



(6) Al-Swilem, A. M., 1999: Temporal and spatial variations of 
rainfall in north-west of Saudi Arabia, unpublished PhD the- 
sis, Sheffield university. Sheffield, England, p.49-50. 
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Ijl^ aJLil LiiJi ^j^i ^Li^ytj cutjL^'Vt iLiiJi 

JLjJlt ^L-t-t-u ^U-£ ♦Oj^e-Jt Ijlj^ 1 jlr (Jj-*J ^1 (J^-J^ Vj 
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Lh^ (Ih^ 4_4_S_iJt ^c-j-tliJI ^Jt :4-jl-Uj ^1 ^c-jjLj — Y 

^L_c 3^1^ ^ ^L-j^_-2Jt .(^nol) 
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-I L^l L. 
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Jujo jLj>JLt ^tjJ^ 4_i]J-jC ^1 <i Mf (^JlII c-jLiSJI 
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1 0 ^ 0 -^J-*-<-" CJ-} JL^-^?e_/0 ^LcVt Lil jJ 1 JllC. ^ jL^j5e-/C 
.-^^^ 4jL^ 4JjjJu ^ j^^^Il^I ^-^))0y 4iJl 
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(JjSJI] ^L<;— t-u^l ^j-A tliJLC lJjJJJLI ^jJl^I Jl-^j . 0 r j^T 

^ jL-t— J c ^ ^^tJ-^ Ij^l t^-j^ I j-^fe ♦ J J J r ^ 1 Lj — ^ 

"^LojJt cjjIj-jw j^jj jL^tjJt 4JLIt ^LLi ^L^j^tj 

ijSUii\ LiJJj JlLo CjIjuv^Ij ^L^jJt Jj-<-u ^jy^ Jl^j 



i4jLlL£liJ C--x-lIL_<-u^I L-jU t-aJ Jj^_L-J— <-u 3JL-C Cj^^-^uj-^ 

4 t <>>^^ ^tjJ-Jt -^J-*^ L^-^J OWW^'j (^^-l-uaJlj ^L-cuJ 



(7) Lamp, H. H. 1995: Climate, History and the Modem World. 
(2nd Edition), Routledge, London, p. 80-87. 



ciJJjL^j ^(^)cjjj_cu ^j-uLaj-jJ 4 ^ I1 V c 4J-cjlj 4-^j^-iILc ^]^L^I 
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lli^fj .('^)^^ AoA ^Lc ^ ^^^LlII 4-4-4Jjl^f Ji^j i j^b^ 

4 J rffjj^t 4_L^jL^Vt 4j J Mf \ Jl^J (jr^UVt JJ-U-LJt> *J J-jJj 

^oj^L^t ^IjjJI ciJUb lj^!j.(^^)^nYA ^L^ 

^OA ^ S jJUii] ^ .Quj ^L^ ^1 ^tj^Vt ^ jjl^ 
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air, weather, seasons, meteors, in Sundry places and different 
times etc. London. 
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Leyden. 
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jIL^I (^Jla SjLjLcoit Sjtj.j>iil CjLvjjJ CjIj^Jl-Sj ^ t^tj 

i Ij rnj (f ^ ^ * * ~^ * * ^ ) (>U 1 c) 4 ? r lJlJ? 

^jjj^Tj (Jiang Tong) jJjj j-i^ ^-^1 ^j-cbjlt tjui> ^ 

IV ^ ^ 3jJl^t ^ (ENSO) j-co^l Sj^likj U^Lpjtj 
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^Ij (Uribelarrea) 1 j_l.Lj_i-^j! 4 l^I jj>j .(^^)^Y* 

oljLj^-j^t jt J^iL>o ^ ^jjj^Tj (Robin Naulet) c-cJ^j 
^ (Petr Dobrovolny, Rudolf Bra_zdil) Jjjt 

^1 0 u.<) LujjJLjL^ oLjLu^-j_<LII ^jlsu C-L^JtJ ciJlJjbj 



(16) Jiang Tong, Zhang Qiang, Zhu Deming, Wu Yijin, 
2006: Yangtze floods and droughts (China) and teleconnec- 
tions with ENSO activities (1470-2003), Quaternary Interna- 
tional 144 29-37. 

(17) Uribelarrea D., P!erez-Gonz!alez A., Benito G., 2003: 
Channel changes in the Jarama and Tagus rivers (central 
Spain) over the past 500 years, Quaternary Science Reviews 
22, 2209-222L 

(18) Robin Naulet, Michel Lang,*, Taha B.MJ. Ouarda, Denis 
Coeur, Bernard Bobe_e, Alain Recking, David Moussay, 
2005: Flood frequency analysis on the Arde'che river using 
French documentary sources from the last two centuries. 
Journal of Hydrology 313 , 58-78. Petr Dobrovolny, Rudolf 
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(19) Petr Dobrovolny_, Rudolf Bra_zdil, 2003: Documentary 
evidence on strong winds related to convective storms in the 
Czech Republic since AD 1500, Atmospheric Research 67- 
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jjl_u-iit (Dario Camuffo, Giovanni Sturaro) jjt 1 tu 

^ j1 ^c-^t jU-^^l 



(20) Mar a-Carmen Llasat, Mariano Barriendos, Antonio Bar- 

rera, Tomeu Rigo, 2005: Floods in Catalonia (NE Spain) 
since the 14th century. Climatological and meteorological 
aspects from historical documentary sources and old instru- 
mental records, Journal of Hydrology 313 , 32-47* 

(21) Dario Camuffo, Giovanni Sturaro, 2004: Use of proxy- 
documentary and instrumental data to assess the risk factors 
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.(^^)^u- jj^LiUj^:^ no--^oo- ^r- 

4J-<-u LfJt S—uj^-itJI 4£JL^_U-I 4ji^_j-j>ijt LL-£tjJLj>ijt 

4ajj^t 4-i^LlJII JI^VI ^ Jj-^- ^Ijl^I ^ 



(22) Lamb, 1995. 

) 4_tK 4JLs=_d 4_^laJJl j jUtt ^IjJ.! tOj^ .^^^1 (YV) 

4_u;^l 4£UU_Ji 4j^ja1I Li_3l jJl^I -J^^ 6:> 4i]ljL_L^ .^^^^1 (Yl) 
^jy^ LajIjTj 4_ujSl]l J_a1jjl]1 :^L^_JL_u ^ Ju5..5e_« (>>->JI (Yo) 

4J-L.,JI t-«fcU W ^>->Jl) 'JjVl JJulJI SjIjJI 4Jbe_« tSj^LaJll 4jjLJ3tl]l 



Jt^^l (^^^lc Lfcj3lj 4-4jjSJI J-^tjjLlt :^tjJju ojI^j (J;^ j r >^ I 
cjLI jj J>U- ^ M oV-Ao ♦ jujo ^ ^ISLlJI 

^i-<va1 ^^L(iu L*_^j 4_(ia^LL4 1 0 (j '( 

^jVl ♦V^ :^UwjJt ot^j .jjL^^ 

jJb L^ Juv tj J J <^ <a L^ ^j^Juj Jl^ lSJ^ ' ^ ^ jJ-t-u J^^>«-> 

.n'W .n^Y .UYY - Al -1^ :c:.lj_L^ Jl >JI 

.^^riY .^TYv ,)r') .nAA .mao 



iJ\y>-\ ^J^'j ^tH.^^' J^lj-Jtil :^L^_JL_U ijJ Ju^SC^ i^J.JLJU^S>il\ (VI) 

cjLI jj J>i ^ ^ a ^1 ^ n OV-Ao ♦ J ^ ^K,ntl 

1 W JjVl j__uj ^^L^l jijL_jLil SjljJl 4JL?e_<j ^jL^?ti]l 

♦ ^ *A— 0^^^ tpjj tij 4_jlj1jJ1 4 M nil 



La 

(±-cp- — C_jY J lY ^ISLtTall ^1 ^^LIdI ^L-oJt JjjLJjJt (J^^ J 

cj;uM!l] (Moving average) ciJ Jjuua JjVl ^c-^bjj 

^^^Lc tjLjjL>ijj SjILi]| ^jIjij ♦4J-<-u (^jjj MfT J 45-<43MIlI 

4^Lv. 3^ JL3U 1 ^ol^t^a ^ L^l Jl^ i_ii>^ ♦'\^-WY^ 
< SjLj>^t J <Xjllju ^ ^juj 3jILi]t ^jLjfc J^*-^ ^ (J:^ ijLl^^t 

'(^^)-ji>^ ♦ Y^ f^l—^ '-^-^-^ Lr^ >Itj jU^VLj Cj3^_4-4J 

♦ o^Q^ tw ^^J^v^J^\ t J J Mill cjij-ujj 



^1 ^IV ^[SL 

^j-A lb LiJJ jJj ♦ Cj 1 jJ-t-u ^LLtJ C-cjiLlj C( J J^^^ ^ ^ ^ 

SjJlAJI ^jjt 01 (V) JSL<iJI .£iJa£j (c_>Y)_j (lY) ^jriKjJI J>U. 

pt^^ ^ ^-^J (J:^ 4j,^j-t_LrjiJI 4_uj^-5lII 4£JUJLt cls-i-uj 4_S_L2JLo 

♦ ^ '-^^ 1 ^ ^ t^jl^LjJl t J J Mill Cjlj-Ujj 

.lY^ .^UU .j^l (Y^) 

ijcJjLj (jjJ-J t^-pa^^-i-u*^! ^j_ju_u ^ JL<^.5e_« ^LaVl 4_iU3L>. t J j Mill lJij-ujj 



(^^ -V^) SjlL plj^f cfUj^j (^^)(^^ -V^) 3^13 SjlL 

ajj; flJI 5jJLij 4 usj^l BjUL sil J >.! ^jri* 

.VY^ .^UU .^p^^' (^^) 



La jLjJuiJl ds-j^e-SJlj C^L<L>JI Iju^ 

L^-4-£ ^l^j i jL>ij Jj^l jjvLiij iLcjjv cjLa ^LcJI (J I 

tj] J^i S-jJLlit ^ JL>Jt LliJjL£j .^jJtj jIjJI 

^1 JJL_lII ^j-A j^lJL^ j^^L^J iJ-jVlj ^Lt^Vt CujLaJ 

^ ^1 j\Uf\\ SjJb LiiJi 



^^liJtj J^j?e_SJIj c^Li:>iit jLoI/tj ijL5Ej>ii 

♦ ^^"^-^^j-uLlH ^j-a j^tJ-^ cjLo 
^LllllU c-JLsiiLs ^A^-^ ^ 0 * ) ^JLiit SjjiAJt y^uCu 

.ui^ .^uu .^jiwUii (rv) 



^jui> ^ S J jUll cjIj-llJI jt Jjut-^ jJb jl^j *^^*)-<i> MAT 

3 jLj J— cu 4— £L>iil CjI jJu-oJt ^JJt J ♦ CjI jJLt-u (jl— <43 3 jLJvt J 

* ^_^Lc Sjlj—^JLI SjJLiJt 4-t-Lrjjj 

(jl^ jLls-cVt cjI jJ-t-u ^ujj ^ / / < ^— ^tP*- 

.11123 

Sj J iJt ^Jufe J-Aie-J JjI aX\ (J-^J .^^^ -^^j l^r J-^J Cjlli 

.)r*^ .^uu .cp^^i (^A) 

♦ Vl^ 1 * Y t^LjjJl ^jj}^! ju^ ciiUl 3jlji i 1 lLs 

.ur^ .^uu .cp^^i (^0 
.^0^^ .^uu .^j^Uii (n) 



4jjJ j3l j-J Jl£ 4j1 (^j^Liit j-^Ii (J^ * ^-^^^ ^L^^e-il o ^\ 
L^j-£ ^--u 4jLj 4£L^ 4_cL>JLlj JyjL-tiJt ^^^JLlt LaJuu 

^Lfjj Li>jjL^ - YT ♦ ^ 3 jJLiit J!>L^ L^-^j-^ 

CjI jJ-t-u J-^ (^^^ ^j-c 1 Jlj^J 

.)or^ .^u*Y (IV) 

.YAo-YAl^ .^U*Y .jA^dh*' .^UU .^p^^l (^V) 

.no^ .^uu .cij^^i (^^) 



BjJiAll iSjJLiJt dJJj 4_uj^t 3jjij.j>Jl ^L?tjl (_j^Li L^jj 

djL^^ -^)X 0 4 ; rrf (jP-^J Y " JlU 4-_£L^ SjJL-£ 

.5j^^ UOl .UOO .UOl .Uor .UOY .UO^ :ol_^ 

♦ CjI jJ-t-u J, MfT (2^4^ 4J_i_u 

C^l ^ "V. (^U-UU ^^-JLjU SjJLiit 4 Ijt^ Jj5E_CUJ ^^JL^ iC^LijVj ( -V. 

. ^ / <^4.tt J S-SJ-LsjJIj Ijj.-J-^ 4^^U-t-U ^LS-A 



4-i_uljjJt 4 ^t^ ? <a JiLc 4 ^t^ ? <a L<^n-u ^4— L^sLi^ jLLs-^^t 
^j^l (jjGi (jr^l^t C-Jiit j^ljl) (^J^l-iil ^jJ^-ujLtJl (Jj-SJt ^j-^ 

(^^ri^-^ ^r^) 3j:lui jmjw jU^Vi jyijp^ ajVj 1j 

CjtjJ-<-uj c^L_ij>iit CjI jJ-t-u JJl-C 4-JjL-S_-c 1 <.iUj 



SjJLiit ^JJt JyjL-tiJt J^j?e_SJt \jJt Jl-S-£ ♦^LltJI j 

^<uJL^I Cjl>^j>^ ^j^t iSj^jst^Jt (yuj>^^ cjjjuv 

4— ^j^-jtJt ^_jJL>ijt ^1 jJbj J ^LtiJtj (^^j—t-ujJI 

*4^L>Jt 3JL>.LlIt cjIjJ-lJI ^ 

i^j^l 4_<-uljJiJ 4-<-utjjJt ^Jufc ^L^jI ^ISL^ 4 J <^ A>VI ^j-c ^^^J^ J 
3jjij.j>iit < Mfj 4 ^t^ } <a jLL^Vt CjLJLSj 4jjLS-c 1 ^Ci^ 

ct-^ iSjjU>JLt ^IjJLlHj ^<uLlL^^t 1^ Lfej^-jJu 4_jjj^-jLlt 

^ J Mf 4-_<-uljJ ^^j—L^j—c LiJJi ^-^JJ ^cij^^^^ 
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